hort QT syndrome (SQTS) is an inherited channelopathy associated with marked shortened QT intervals and sudden cardiac death. It is imperative for physicians to recognise the clinical features of the SQTS in making a timely correct diagnosis; however, the diagnosis of SQTS is further complicated by the presence of an overlapping range of QT intervals between affected cases and apparently healthy subjects. We present a case of SQTS with dynamic T-wave changes and T-wave hump appearance in the higher intercostal recordings, and speculate that these dynamic changes are a surrogate marker of underlying repolarisation abnormality and may help in the diagnosis of SQTS.
Short QT syndrome (SQTS) is a cardiac channelopathy characterised by an abnormally short QT interval and an increased risk of atrial and ventricular fibrillation. 1 As it often involves young patients with an apparently normal heart, it is imperative for physicians to recognise the clinical features of the SQTS in making a timely correct diagnosis. The diagnosis of SQTS is further complicated by the presence of an overlapping range of QT intervals between affected cases and apparently healthy subjects. 2 The dynamic wave abnormalities may be an important clue for this distinction.
Case report
A 28-year-old man was admitted after aborted sudden cardiac death with an electrical storm with four successive episodes of ventricular fibrillation. corrected QT (QTc) was 312 msec, suggesting SQTS (see Figure 1 ). His family history showed that an elder brother died suddenly at age 22, and his two brothers both were asymptomatic with short QT on their electrocardiograms (ECGs). The ECG taken from a higher intercostal space revealed dynamic T-wave changes in the precordial leads (see Figure 2 , arrows) with a 'T-wave hump' appearance in V2 (see Figure 2B , arrow). Transthoracic echocardiography showed no structural abnormalities. An implantable cardiac defibrillator was implanted, and the patient was discharged with oral quinidine therapy without any complications, including T-wave oversensing.
Discussion
Electrocardiography is the primary important step in the diagnosis of SQTS but ECG findings may be easily ignored. Timely diagnosis and optimal treatment can significantly improve the overall prognosis of the patient and family members with SQTS. 3 The main diagnostic criterion is a short QT interval seen in the baseline ECG, with QTc intervals ≤330 ms or QTc <360 msec with one or more of the following: a pathogenic mutation, family history of SQTS, family history of sudden death at age ≤40 and/or survival of a ventricular tachycardia/ventricular fibrillation (VT/VF) episode in the absence of heart disease. 3 On the other hand, using the QT interval corrected by Bazett's formula in the proposed diagnostic criteria has important limitations. 4 As already observed in the first reported patient diagnosed.with SQTS, the QT interval in SQTS changes very little with changes in heart rate, and correction of the QT interval is therefore barely necessary at normal heart rates. 5 In addition to the QT interval, other distinctive features associated with the ECGs of SQTS patients have been reported, including the relative absence of an ST-segment. The data suggest that extreme abbreviation of the Jpoint-T peak interval may help distinguish patients with a SQTS from healthy subjects with an apparent abbreviation of the ST-segment and shortened QT intervals. 6 Moreover, the Tpeak-Tend interval and the Tpeak-Tend/QT ratio, an ECG index of spatial dispersion of repolarisation, are significantly augmented in cases of SQTS. 7 Measurement of T-wave alternans in SQTS, even if disappointing, does not imply that dynamic changes in QT interval or increased QT apex-QT end interval are useless. 8 In the current case, we detected the dynamic T-wave changes 
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with a 'T-wave hump' appearance in the higher intercostal ECG recordings, and speculate that those changes may reflect underlying repolarisation abnormality. Indeed, the T-wave changes ('humps' or notches) that have been well described in long QT syndrome (LQTS) patients 9,10 are a marker of increased arrhythmogenic risk and are not only restricted to patients with LQTS, but are also described in patients without LQTS. 11 Therefore, these spatial changes by higher intercostal space recordings as a surrogate marker of underlying repolarisation abnormality may help in the diagnosis of SQTS in addition to the measurement of the duration of QT interval from the 12-lead ECG, 12 and may be used as a clue for differentiation of SQTS patients from normal healthy individuals with a short QT interval. However, further research is necessary to prove if T-wave hump is indeed another clue for identifying SQTS patients. 
